Thylakoid membrane protein topography: transmembrane orientation of the chloroplast cytochrome b-559 psbE gene product.
Protease accessibility and antibody to a COOH-terminal peptide were used as probes for the in situ topography of the Mr 10,000 psbE gene product (alpha subunit) of the chloroplast cytochrome b-559. Exposure of thylakoid membranes to trypsin or Staphylococcus aureus V8 protease cleaved the alpha subunit to a slightly smaller polypeptide (delta Mr approximately -1000) as detected on Western blots, without loss of reactivity to COOH-terminal antibody. The disappearance of the parent Mr 10,000 polypeptide from thylakoids in the presence of trypsin correlated with the appearance of the smaller polypeptide with delta Mr = -750, the conversion having a half-time of approximately 15 min. Exposure of inside-out vesicles to trypsin resulted in almost complete loss of reactivity to the antibody, showing that the COOH terminus is exposed on the lumenal side of the membrane. Removal of the extrinsic polypeptides of the oxygen-evolving complex resulted in an increase of the accessibility of the alpha subunit to trypsin. These data establish that the alpha subunit of cytochrome b-559 crosses the membrane once, as predicted from its single, 26-residue, hydrophobic domain. The NH2 terminus of the alpha polypeptide is on the stromal side of the membrane, where it is accessible, most likely at Arg-7 or Glu-6/Asp-11, to trypsin or V8 protease, respectively. As a consequence of this orientation, the single histidine residue in the alpha subunit is located on the stromal side of the hydrophobic domain.(ABSTRACT TRUNCATED AT 250 WORDS)